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????? pH EC ??????? ??????? ??????
P2O5 K2O CaO MgO
mS m?1 mg kg?1?? mg kg?1?? mg kg?1??
??A 2008? 4? 16? 6.6 9.0 13 647 4,470 621 28












2008? A ????? 21 ??? ???
?? 15 ??? ?
2009? A ????? 17 ??? ???
??????? 14 ? ?
?? 12 ??? ?
B ????? 8 ??? ???
??? 1 ? ?
?? 12 ??? ?
2010? A ????????? 0 ??? ???
??????? 14 ? ?
?? 12 ??? ?
B ????? 8 ??? ???
??? 0 ? ?
?? 6 ??? ?
? 1????????????????????????????????????????????????
???????????????????????????
? 2?????????????? 1 g m?2??????2008??2009??????????????????

























????????????? 15 g m?2?????
?????????????????? 0.7???





?? 0.7????17 g m?2???????????
?????????????????????? 1
????????????????????? 0.75















2009? A ????? 33 ???
?? 20 ???
B ????? 33 ???
?? 20 ???
2010? A ????? 20 ???
??? 20 ?
?? 20 ???
B ??? 20 ???
????? 10 ?
?? 20 ???
2011? A ????? 10 ???
??? 25 ?
?? 10 ???




? 2?????????????? 1 g m?2??????3??????????????









?????????????????? 20 g m?2
?????????????????? 0.6???
??1?4???? 33 g m?2??????
2010??????????A????????
????????B??????????????




?? 1????? 20 g m?2??????????
??????????????????? 1???
???? 20 g m?2??????
2011??????????A????????
????????B?????????????












2.0 kg m?2? 2009????? 2????????
??????2010????? 1?????????
???????????????????????
? 1 g m?2??????????????????
??????? 1 g m?2????????????
??????????????????????
??????????? 0.5 g kg?1???????















??P2O5? 20 g m















































?? 0.075 mm???? 1.5???1???????
2?????????????? 1?? 4????





?????? 2????B? 4? 20? 26????A










????15 cm???? 1? 8?????????













?? 1.0? 2.5 m? 4?????????????
???????? 3 m? 4???????????
???????????????????????


















































??2008?? 8?9???????? 414 mm??


























































































































































































































































































































































???????????? 280 mg kg?1?????

























































??B ????? ?M 4.33
2009? ????? ?M 3.55
?? ?M 5.16
?? ?M 4.29










































?? ?? ???? 1 ???? ????? ??
???? A ????? 76 72 81
2008? ??????S 69 61 78
??????M 89 80 103
??????M?S 80 73 91
2010? A ??????? 81 89 96
B ????? 73 79 87
??????S 88 88 110
??????M 97 102 106
??????M?S 106 113 113
????????? 84 84 96
???
2009? A ????? 93 98 102
??????M 94 102 122
B ????? 86 85 84
??????M 82 86 83
2010? A ????? 144 144 147
??????M 142 147 210
??? 120 86 106
B ??? 87 65 96
??????M 84 59 117
2011? A ????? 106 111 134
??????M 133 112 140
??? 130 151 174
B ??? 106 114 111
??????M 130 143 154





?? ?? ?? ???? ??? ??
? 1 N P K Ca Mg
???? A ????? 101 115 116 116 106 124 107
2008? ??????S 101 104 114 105 97 118 115
?? 117 119 131 128 109 110 135
2010? A ????? 122 129 138 126 119 258 118
??????S 125 127 131 128 114 179 125
?? 107 109 114 108 104 105 106
B ????? 92 104 96 102 108 101 88
??????S 103 104 100 98 92 99 109
?? 122 133 139 136 125 127 112
????????? 110 116 120 116 108 136 113
???
2009? A ????? 104 103 108 110 109 135 115
?? 105 107 115 111 111 113 136
B ????? 122 121 118 126 126 126 122
?? 116 120 133 127 127 130 120
2010? A ????? 114 119 123 123 121 114 119
?? 117 126 169 140 124 121 174
B ??? 109 119 129 112 107 106 133
?? 109 113 142 126 124 131 155
2011? A ????? 127 137 173 141 125 122 169
?? 160 139 159 173 138 140 187
B ??? 103 109 118 105 96 103 118
?? 127 138 162 159 131 134 162

















?A? 2010? p? 0.008?2011? p? 0.001???





















??????????? 4? 7????? 6?



























y? 28.35x? 82.67??R2? 0.389??n? 56
表 9　ニンジン，レタス作における一作毎の窒素収支（窒素施用量-窒素吸収量）
?? ?? ??? ????? ????
?? g m?2 g m?2
????
2008? A ????? 4.0 17.0
?? 5.5 9.5
2009? A ????? 4.0 13.0
??????? 3.6 10.4
?? 7.1 4.9
B ????? 4.1 3.9
??? 4.3 -3.3
?? 7.0 5.0
2010? A ????????? 4.1 -4.1
??????? 4.8 9.2
?? 5.5 6.5




2009? A ????? 10.4 22.6
?? 10.6 9.4
B ????? 12.1 20.9
?? 14.2 5.8
2010? A ????? 13.9 6.1
??? 8.4 11.6
?? 9.9 10.1
B ??? 8.4 11.6
????? 7.1 2.9
?? 14.0 6.0
2011? A ????? 7.5 2.5
??? 10.3 14.7
?? 6.8 3.2






























































































































???????? 10? 13.5 g m?2???????
??????????? 30 g m?2???????
???????????????????????
????????????? 280 mg kg?1????
?????????? 19.3 g m?2????????
????????? 10.0 g m?2?? 9??????
29.3 g m?2??????????????????



























































































































































19?Seufert V., Ramankutty N. and Foley J. A. (2012) 
Comparing the yield of organic and conventional 





























??? 2008? 2009? 2010? 2011?
???? ??? ???? ??? ???? ???
??A ??? ? ? ??????? ??? ??????? ???
??? ????? ????? ????? ????? ????? ?????
??? ?? ?? ?? ?? ?? ??
??B ??? ? ? ??? ????? ??? ???
??? ? ????? ????? ??? ????? ???
??? ? ?? ?? ?? ?? ??
?????????????????? 21??2014.03?46
付表 1　各処理のリン酸，カリウム施用量
?? ?? ??? P2O5?K2O ?? ?? ??? P2O5?K2O
?? g m? 2 ?? g m? 2
???? ???
2008? A ????? 20?20 2009? A ????? 37?16
?? 20?20 ?? 20?20
2009? A ????? 16?16 B ????? 27?11
??????? 15?5 ?? 20?10
?? 15?5 2010? A ????? 22?10
B ????? 6?0 ??? 43?23
??? 0?0 ?? 20?20
?? 7?0 B ??? 43?23
2010? A ????? 0?0 ????? 20?11
??????? 20?7 ?? 20?10
?? 20?7 2011? A ????? 11?5
B ????? 8?0 ??? 29?24
??? 0?0 ?? 10?5




?? ????? ?? ?????
?? ??
???? ???
2008? ??? ????????? 2009? ??? DDVP??
??? DDVP?? ??? ?????????
PAP?? ??????????
??? TPN???
?????????? 2010? ??? ?????????
DDVP??










???? 2008? 2009? 2010? ??? 2009? 2010? 2011?
???? 6?26? 6?10? ? ???? 1?13? 12?17? 12?21?
????? 7? 2? 6?17? 6?15? ?? 1?13? 12?17? 1?11?
??????? ?????





?? 2? 3? 1?25? 1?26?
?? 10? 2? 9? 3? 9?22? ?? 4?20?27? 4?21?26? 4?26?27?





?? ?? ?? ???? ????g m?2
? g m?2 N P K Ca Mg
2008? A ????? 394 3.98 0.64 11.1 1.76 0.46
??????S 358 3.39 0.55 9.4 1.67 0.38
??????M 397 3.67 0.57 9.8 1.73 0.37
??????M?S 357 3.35 0.48 9.0 1.78 0.32
?? 523 5.53 0.81 16.1 2.53 0.48
? ????M 447 4.65 0.62 12.6 2.32 0.43
2009? A ????? 316 3.97 1.02 14.3 2.29 0.47
??????S 362 4.34 1.10 15.0 2.36 0.50
??????M 377 3.86 0.84 14.3 2.22 0.45
??????M?S 324 3.61 0.84 13.1 2.03 0.42
??????? 326 3.57 0.83 14.2 2.12 0.40
?? 557 7.06 1.35 23.5 3.77 0.75
? ????M 524 6.62 0.99 20.0 3.84 0.68
B ????? 355 4.14 0.96 15.8 2.10 0.45
??????S 359 4.10 1.08 16.2 2.21 0.50
??????M 366 4.11 0.90 15.0 2.05 0.44
??????M?S 323 3.45 0.87 12.5 1.75 0.40
??? 414 4.34 0.97 16.3 2.34 0.49
?? 590 6.99 1.33 21.9 3.73 0.73
? ????M 531 6.51 1.15 19.3 3.67 0.68
2010? A ????????? 468 4.14 0.73 16.0 2.56 0.83
??????S 404 3.54 0.63 13.2 2.00 0.51
??????M 384 3.20 0.53 12.7 2.19 0.32
??????M?S 337 2.87 0.50 11.0 1.78 0.30
??????? 464 4.77 0.83 18.4 2.35 0.48
?? 577 5.48 0.80 18.6 2.68 0.53
? ????M 539 5.01 0.70 17.2 2.58 0.50
B ????? 477 5.19 0.92 17.9 2.67 0.48
??????S 584 5.85 1.08 20.3 2.92 0.56
??????M 527 5.11 0.97 17.7 2.53 0.48
??????M?S 572 5.67 1.08 20.6 3.14 0.56
??? 561 5.03 1.03 19.3 3.28 0.56
?? 661 6.64 1.24 21.5 3.26 0.66




??? ?? ??? ???? ????g m?2
? g m?2 N P K Ca Mg
2009? A ????? 271 10.4 1.20 20.0 2.30 1.30
??????M 262 10.2 1.13 18.4 2.11 0.96
?? 290 10.6 1.18 21.1 2.20 0.84
? ????M 277 10.0 1.03 19.1 2.00 0.74
B ????? 305 12.1 1.32 23.0 2.48 0.92
??????M 252 10.1 1.13 18.3 1.98 0.74
?? 356 14.2 1.78 26.3 3.11 1.14
? ????M 307 11.9 1.34 20.7 2.45 0.87
2010? A ????? 348 13.9 1.49 26.1 3.12 1.21
??????M 305 11.7 1.21 21.2 2.58 1.06
??? 296 8.4 1.18 19.9 2.65 0.80
?? 247 9.9 1.02 19.7 2.31 0.81
? ????M 217 8.1 0.63 14.7 1.97 0.68
B ??? 260 8.4 1.20 18.5 2.51 0.78
??????M 239 7.1 0.93 16.5 2.34 0.74
????? 250 7.1 1.04 17.2 2.52 0.77
?? 323 14.0 1.58 26.1 3.50 1.32
? ????M 290 12.1 1.09 20.2 2.75 0.97
2011? A ????? 264 7.5 0.91 16.9 1.95 0.71
??????M 208 5.5 0.53 12.0 1.57 0.58
??? 323 10.3 1.28 22.7 2.17 0.83
?? 252 6.8 0.67 15.6 1.83 0.65
? ????M 157 4.9 0.42 9.0 1.33 0.46
B ??? 288 11.0 1.49 21.8 2.25 0.83
? ????M 280 10.1 1.27 20.7 2.34 0.81
??? 213 6.1 0.78 14.0 2.24 0.69
?? 274 9.7 1.27 21.6 2.60 0.94
? ????M 217 7.1 0.78 13.6 1.97 0.70
???M??????
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Changes in Soil Inorganic Nitrogen Concentrations and their Relationship 
with Yields of Carrot (Daucus carota L.) and Lettuce (Lactuca sativa L.) 
during the Transition Period of Organic Farming
Masako Takebe?1, Toshihiko Karasawa?2, Michio Komada?2, Fumio Sato?3,
Seiichi Nishimura?4, Shigeru Takahashi?2 and Naoto Kato?2
Summary
Some farmers are known to have difficulties in 
beginning organic farming, and hence the ratio of the 
area of organic farms to the whole farmland area and the 
ratio of organic production to total agricultural production 
remains low in Japan. It is necessary to get stable yields to 
motivate farmers and expand the organic farming area. A 
field experiment investigating organic farming was begun 
in 2008, and the yield and soil inorganic nitrogen levels in 
organically- and conventionally-cultivated carrot and lettuce 
fields were compared for 3 years, in a Hapludands field in 
NARO Agricultural Research Center (36?02?N, 140?10?E) 
located in Tsukuba, Japan. In the study, the target yield 
of the organic crops was over 80 % of the conventional 
crop yield. Soil inorganic nitrogen concentrations (0-15 cm 
layer) were measured during the growing period of carrot 
and lettuce at 2 or 3 weekly intervals, and the effect on the 
productivity of organic crops was studied by comparison 
with conventional crops.
1. Nitrogen mineralization of applied marketed organic 
fertilizer was rapid under the field cultivation of carrots in 
summer and the mulch and tunnel cultivation of lettuces 
in winter. The nitrogen efficiency was almost the same as 
that of applied chemical fertilizer. The fermented chicken 
manure gave equal soil inorganic nitrogen levels to the 
marketed organic fertilizer when it was supplied at a 
modified amount according to the nitrogen efficiency rate.
2. The abundant inorganic nitrogen at the sowing time 
was not useful for the field cultivation of carrot as much 
precipitation caused nitrogen leaching. Carrot yields 
increased with an increase in the soil inorganic nitrogen 
concentration at 2 or 3 weeks after top dressing in the case 
of both organic and conventional cultivation. Therefore it 
was advisable to raise the proportion of the top dressing for 
both the organic and conventional cultivation of carrots.
3. Lettuce yield increased with an increase in the 
average soil inorganic nitrogen concentration during the 
growing period up to about 280 mg kg?1 dry soil, and then 
decreased. The application of excess nitrogen resulted in 
low yields for both organic and conventional cultivation.
4. The application of cattle manure compost was 
effective for winter lettuce production in both organic 
and conventional cultivation. Lettuce dry weights and 
phosphorus concentrations in the early growth stage 
were higher in plots with applied compost than in plots 
without compost, and the phosphorus concentration of 
lettuce was highly correlated with the dry weight at 1 or 2 
week before harvest. A positive effect of the cattle manure 
compost was the phosphorus supply from the compost 
which accelerated the early growth of the lettuce.
5. In the 3 years during the transition period to organic 
farming, yields of carrot and lettuce cultivated organically, 
which received nutrients from the organic fertilizers, was 
on average 96 and 127 %, respectively, of that of crops 
grown conventionally. The released inorganic nitrogen 
from the organic fertilizers explained the productivity of 
organic cultivation as well as conventional cultivation.
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